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S U M M A R Y  

The technology u t i l i z a t i o n  phase of t h e  TUSC prQgram 

acce le ra t ed  during the q u a r t e r  with the addi t ion  of t e n  (10) new 

c l i e n t s .  Twenty-four (24) technology t r a n s f e r s  w e r e  recorded. 

A wide segment of  the i n d u s t r i a l  community of southeas te rn  Okla- 

homa i s  using TUSC serv ices .  

TUSC B u l l e t i n  #5 was d i s t r i b u t e d  t o  seve ra l  hundred i n t e r e s t e d  

persons i n  the area. Supplement number one (1) t o  the economic 

p r o f i l e  d a t a  was a lso d i s t r i b u t e d  t o  a wide user audience.  

TUSC s t a f f  personnel  a c t i v e l y  p a r t i c i p a t e d  i n  f i v e  (5) pro- 

grams and/or seminars r e l a t i n g  t o  technology u t i l i z a t i o n .  These 

were i n  b o t h  Oklahoma and Texas. 

TUSC telephone and mail  s e r v i c e  t o  c l i e n t s  o u t s i d e  the Primary 

Area has  been e f f e c t i v e ;  however, some parameters of the experi-  

mental s t r u c t u r e  have been modified t o  a l l o w  personal  contact .  

A good working r e l a t i o n s h i p  has been e s t ab l i shed  with a large 

firm. T h i s  is another  of TUSC's experimental  programs. 

A c t i v i t y  i n  provis ion  of  s e rv i ces  t o  f a c u l t y  m e m b e r s  a t  s e v e r a l  

i n s t i t u t i o n s  cont inues  t o  inc rease .  
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Technoloqy U t i l i z a t i o n  Proqram 

During t h e  q u a r t e r  t h e  technology u t i l i z a t i o n  phase of t h e  

TUSC program maintained s a t i s f a c t o r y  p rogres s  with a s l i g h t l y  

acce le ra t ed  pace. Ten (10) new c l i e n t s  became a c t i v e  during t h e  

period. Some 845 t echn ica l  r e p o r t s  w e r e  provided t o  c l i e n t s .  

Twenty-four (24) a d d i t i o n a l  technology t r a n s f e r s  a r e  reported 

below. 

The following is  a cont inua t ion  of  t h e  r epor t ing  procedure 

for  t r a n s f e r s  of technology e s t ab l i shed  i n  Q u a r t e r l y  S ta tus  Report  

Number 2 and continued i n  subsequent reports. The f i rs t  s e c t i o n  

involves  the  updat ing  of prev ious ly  r epor t ed  t r a n s f e r s .  The num- 

bers  used a re  those given t h e  t r a n s f e r  when o r i g i n a l l y  reported.  

34. The peanut  drying pro jec t - - to  r e l a t e  t h e  knowledge of 

heat  t r a n s f e r  generated i n  t h e  aerospace indus t ry  t o  the  problem 

of d ry ing  peanuts--continues t o  await adequate f inanc ing .  It  is  

our understanding t h a t  t h e  United S t a t e s  Department of  Agr icu l ture  

i s  c u r r e n t l y  s tudying  t h e  p o s s i b i l i t y  of funding t h e  f i r s t  phase of 

t h e  p r o j e c t  j o i n t l y  w i t h  t h e  Oklahoma Peanut Commission. 

103. Problem - To determine the a p p l i c a b i l i t y  of a s p e c i f i c  

process using a i r  compressors and a i r  pumps. 

Solu t ion  - T h i s  c l i e n t  has invented a new type carpet 

c leaning  machine. It u t i l i z e s  t h e  h igh  pressure pump used for  

automatic car  wash machines for  the c l ean ing .  A c e r t a i n  amount of 

moisture i s  r e t a i n e d  by the  carpet and must be e l imina ted .  A search  

was done l a s t  q u a r t e r  on t h e  problem b u t  a f t e r  r ead ing  the NASA 

r e p o r t s  t h e  c l i e n t  f e l t  he was approaching the  problem i n  the wrong 

manner. The previous  search r e l a t e d  t o  h igh  volume a i r  machinery. 
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The c u r r e n t  search  was keyed t o  "Devices t o  Produce Large Volumes 

of A i r , "  I n  t h e  search ,  a b s t r a c t s  on machinery t h a t  produce h igh  

volumes of a i r  and c o u l d  be bought commercially w e r e  found, The 

c l i e n t  feels t h a t  h i s  problem has been solved.  

104. Problem - To determine processes  t o  s e p a r a t e  l i q u i d  and 

s o l i d  i n  human waste .  

Solu t ion  - This c l i e n t  i s  the inventor of an e l e c t r i -  

c a l l y  f i r e d  i n c i n e r a t o r .  H e  i s  at tempting t o  devise  a d d i t i o n a l  

ways t o  b e t t e r  u t i l i z e  t h e  machine. One poss ib le  u s e  would be t o  

dispose of human waste ,  but  t h e  moisture content appeared t o  be 

too h igh .  A s e a r c h  was done i n  STAR and I A A  which produced n i n e  

(9)  a b s t r a c t s .  One a b s t r a c t  i n  p a r t i c u l a r  was very good and t h e  

r epor t  was ordered. I t  was N66-25488, "The Use of I n c i n e r a t o r s  

for  Treatment of Combustible Wastes.'' The c l i e n t  feels  t h a t  t h i s  

information w i l l  a l low necessary modif icat ion of t h e  i n c i n e r a t o r .  

105. Problem - Vibrat ion i n  heat  exchange tub ing .  

Solu t ion  - P e r t i n e n t  repor t  number NASA TND-4189 was 

forwarded t o  t h i s  c l i e n t  i n  supplement t o  an o r i g i n a l  search made 

some t h r e e  ( 3 )  months ago. H e  ind ica ted  t h a t  information contained 

i n  t h i s  repor t  was d i r e c t l y  appl icable  t o  h i s  problem. 

106. Problem - Current information r e l a t i n g  t o  time-motion 

s t u d i e s  t o  be used i n  examining p lan t  e f f i c i e n c y .  

Solu t ion  - F i f t e e n  (15) a b s t r a c t s  covering the g e n e r a l  

area of time-motion study w e r e  r e t r i e v e d  by manual search. The 

c l i e n t  s e l ec t ed  s i x  (6)  r e p o r t s  from t h e s e  a b s t r a c t s .  He i n d i c a t e d  

t h a t  t h e y  provided exce l l en t  information for devis ing  a study of 

h i s  own opera t ion .  
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107. Problem - A c l i e n t  requested a s ta te -of - the-ar t  s e a r c h  

on Veloc i ty  Lock Servos.  

Solut ion - Ten (10) a b s t r a c t s  p e r t i n e n t  t o  th i s  problem 

were r e t r i e v e d .  The c l i e n t  ind ica ted  t h a t  they had s p e c i f i c  bear-  

ing  on h i s  problem. 

108. Problem - A c l i e n t  asked for information t o  be used  i n  

eva lua t ing  a concept f o r  fo rage  handling. 

Solut ion - The Center  provided t h e  c l i e n t  w i t h  t h r e e  

( 3 )  r e p o r t s  on the s ta te -of - the-ar t  i n  t h i s  area.  An i n d u s t r i a l  

s p e c i a l i s t  v i s i t e d  w i t h  machinery manufacturers and assembled 

s t a t i s t i c s  which ind ica t ed  t h e  c l i e n t ' s  p r o j e c t  w a s  n o t  economi- 

c a l l y  f e a s i b l e .  H e  has dropped it due ,  i n  p a r t ,  t o  our  a s s i s t a n c e .  

109. Problem - A c l i e n t  needed information about  ma te r i a l  

s u i t a b l e  f o r  r ep lac ing  metal i n  a Servo. 

Solu t ion  - Five  (5)  p e r t i n e n t  a b s t r a c t s  and f i v e  (5) 

magazine a r t i c l e s  w e r e  r e t r i e v e d .  T h i s  ma te r i a l  pravided the c l i e n t  

with s p e c i f i c a t i o n s  on p l a a t i c s  from which he s e l e c t e d  the  proper  

110. Problem - To detarmine t h e  skate-of-kha-art  Dip 

Brazing. 

Solut ion - This c l ienC i s  consider ing l o c a t i n g  one of 

h i s  manufacturing p l a n t s  i n  southeas te rn  Oklahoma, Be toured t h e  

Southeastern S t a t e  C o l h g a  campus and TUSC E a c i l l t i s s  and was a- 

mazed by t h e  vas t  amount of t echn ica l  information tha t  i s  a v a i l a b l e .  

The company i s  i n  the business  o f  manufacturing boat accesso r i e s ,  

s p e c i f i c a l l y  windshield and boat top equipment. He asked f o r  i n -  

formation. on Dip Brazing t h a t  would apply t o  f a b r i c a t i o n  o f  h i s  
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product.  A search  was done i n  STAR and IAA,  and s e v e r a l  a b s t r a c t s  

were loca t ed  t h a t  w e r e  p e r t i n e n t  t o  t h e  sub jec t ,  D i p  Brazing i s  a 

r e l a t i v e l y  new p rocess  t h a t  has  been developed i n  t h e  pas t  f e w  

years  and i s  proving success fu l  i n  welding small aluminum p a r t s .  

Three (3)  a b s t r a c t s  were found: A66-15002, "Joining Aluminum t o  

S t a i n l e s s  S tee l  for  Space Vehicle  Applicat ions,  I' A67-23007, "Alu- 

minum D i p  Brazing, I' and N64-18979, "Brazing Sap-2 S in te red  Alumi- 

num Powder." Report  number A67-23007, "Aluminum D i p  Brazing, I' was 

ordered by t h e  company. Addit ional  information from open l i t e r a -  

t u r e  was provided. The c l i e n t  ind ica ted  t h a t  he was very p leased  

with t h e  information. The company p lans  t o  r e l o c a t e  h i s  Texas 

f a c i l i t i e s  i n  southeas te rn  Oklahoma. 

111. Problem - How is  a f i n e l y  ground s l u r r y  separated i n t o  

p a r t i c l e s  of 1 micron, 1 to  4 microns, 4 t o  10 microns,  and 10 

microns and l a r g e r ?  

Solu t ion  - A conference was arranged w i t h  TUSC personnel ,  

r ep resen ta t ives  of  t h e  SSC Physical  Sc ience  Department and t h e  en- 

g ineer  of t h e  company a t tending .  The engineer explained t h a t  he 

was s i z i n g  machinery for  developing a copper depos i t .  He needed t o  

know whether o r  n o t  the mine ra l  was evenly d i s t r i b u t e d  i n  the par -  

t i c l e  s i z e s .  So much c a p i t a l  would be invested i n  machinery t h a t  

it w a s  imperative for  them t o  know i f  it was necessary t o  p rocess  

a l l  of t h e  p a r t i c l e s .  

The conference d isc losed  t h a t  l abo ra to ry  methods ex i s t ed  for  

sepa ra t ing  these  p a r t i c l e s  i n  accordance t o  s i z e .  The  c l i e n t  was 

advised t o  use  a combination c e n t r i f u g e - f i l t e r  system. The c l i e n t  
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was furn ished  w i t h  seven (7) a b s t r a c t s  among which t h e  most p e r t i -  

nent appear t o  be N65-24318, "Particle S i z e  Analysis i n  the Sub- 

s ieve Range with an Awre Cent r i fuga l  Photosedimentometer, " and 

N66-25218, "A Comparison of D i f f e ren t  Methods of Par t ic le  S ize  

Analysis.  'I The other a b s t r a c t s  furnished were N67-29707, N64-11277, 

N65-29608, N66-14692, and N67-12415. The l a t t e r  r e p o r t s  gave t h e  

c l i e n t  a broader background for  accomplishing sepa ra t ion .  Addi- 

t i o n a l l y ,  TUSC provided AD 65-3578, "A Review of the State-of- the-  

a r t  of Cyclone-Type Separates." The c l i e n t  be l ieves  t h a t  t h e  

d iscuss ion  and t h e  r epor t s  c i t e d  w i l l  g i v e  him confidence i n  t h e  

i n t e g r i t y  of h i s  f i nd ings  and allow him t o  proceed t o  t h e  next  

s t e p  i n  t h e  copper mine development. 

112. Problem - What i s  t h e  s ta te -of - the-ar t  of UHF/S!3F S o l i d  

S ta t e  C i r c u i t s ?  

Solu t ion  - A company asked TUSC f o r  c u r r e n t  information 

on t h e  s t a t e -o f - the -a r t  of UHF/SHF s o l i d  s t a t e  c i r c u i t s .  These 

sys t ems  have been used t o  provide da ta  on f l i g h t  dynamic gun-launched 

vehic les .  The company has submitted a proposal  t o  t h e  Department 

of Defense and was one of the t o p  contenders for  t h e  b id .  A s e a r c h  

was done i n  STAR and IAA which r e su l t ed  i n  a r e t r i e v a l  of n ine  (9) 

a b s t r a c t s .  A l l  the a b s t r a c t s  r e t r i eved  w e r e  w r i t t e n  i n  1967. A 

search was done l a s t  year i n  the 1964, 1965, and 1966 STAR and IAA. 

A t o t a l  of e igh t  (8) a b s t r a c t s  were s e n t  t o  the  company. W e  w e r e  

informed t h a t  the information provided was valuable.  

113. Problem - Information on seismograph processes  f o r  a 

s ta te -of - the-ar t  s tudy.  

Solu t ion  - A s tuden t  became aware of t h e  se rv i ces  of 

TUSC through a seminar held a t  t h e  Grayson County College.  The  
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s t u d e n t ' s  i n s t r u c t o r  r e f e r r e d  him t o  TUSC a s  a p o s s i b l e  r e f e r r a l  

l i b r a r y  i n  the s c i e n c e  f i e l d -  H e  asked TUSC fo r  t h e  l a t e s t  i n f o r -  

mation on seismograph processes .  A search was done i n  the open 

l i t e r a t u r e  i n  STAR and IAA. Abstract  N67-15426, "General Seis- 

mology" was found and a l so  a b s t r a c t  N67-14380, "Technological 

Progress i n  Seismology Crys t a l  Motion Wave Theory Propagation and 

Related Topics. " This  t r a n s f e r  f a l l s  under the  c l a s s i f i c a t i o n  of 

TUSC g e n e r a l  educa t iona l  endeavors.  I t  t a k e s  l i t t l e  e f f o r t  t o  

expose se l ec t ed  s t u d e n t s  t o  t h e  NASA f i l e ,  and it could have s i g -  

n i f i c a n t  f u t u r e  rewards.  

114. Problem - General information on o i l  f i e l d  corrosion 

prevent ion.  

Solu t ion  - Corrosion i n  t h e  o i l  f i e l d  is a common 

problem t o  which no p o s i t i v e  so lu t ions  have been found. Each i n -  

d iv idua l  o i l  w e l l  appears t o  have d i f f e r e n t  cor ros ion  problems 

s i n c e  each has d i f f e r e n t  contaminates.  The company has approx- 

imately s i x t y  (60) o i l  w e l l s  i n  eas t e rn  Oklahoma. Several  of  t h e i r  

wel ls  produce an i r o n  oxide t h a t  i s  unique t o  t h e  e a s t e r n  Oklahoma 

area.  The company h a s  contacted Several  o i l  f i e l d  corrosion com- 

panies,  and t h e  o n l y  so lu t ion  they have found has  been f i l t e r i n g  

sys tems which cost  about $60.00 a day t o  f i l t e r  each w e l l .  A 

search was conducted i n  t he  open l i t e r a t u r e ,  the TUSC l i b r a r y ,  STAR 

and IAA. Nine (9) a b s t r a c t s  of  STAR l i s t i n g s  were s e n t .  The c o m -  

pany h a s  ind ica ted  t h a t  t h i s  information i s  guiding t h e m  t o  a 

cheaper so lu t ion  t o  t h e  co r ros ion  problem. 

115. Problem - Information regarding r a d i a t i o n  e f f e c t s  on 

humans. 
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Solu t ion  - This reques tor  is  a s tudent  a t  Grayson County 

College and was introduced t o  TUSC s e r v i c e s  through his sc ience  in-  

s t r u c t o r ,  He asked TUSC t o  l o c a t e  information on r a d i a t i o n  effects 

on humans. A search was done i n  the open l i t e r a t u r e  which r e s u l t e d  

i n  a l a r g e  q u a n t i t y  of information. STAR produced t h r e e  (3) ab- 

stracts.  Also, t h r e e  ( 3 )  reports were ordered: N66-15043, "Radia- 

t i o n  Pro tec t ion ,  If N67-17085, "The Biochemical E f f e c t s  i n  Radiat ion 

Damage, I' and N67-17081, "The Biochemical Primary E f f e c t s  i n  Radia- 

t i o n  Damage. l' T h i s  i s  another educat ional  t r a n s f e r .  

116, Problem - Find s t a t e -o f - the -a r t  information on electro- 

p l a t i n g .  

Solu t ion  - T h i s  c l i e n t  is  i n  the bus iness  of engineer ing,  

design, and f a b r i c a t i o n  of e l e c t r o n i c  assemblies. The company 

previous ly  had been con t r ac t ing  t h e i r  machine shop e l e c t r o p l a t i n g  

out t o  o the r  companies but  found it more f e a s i b l e  and economical 

t o  set up t h e i r  own p l a t i n g  process. They have i n s t a l l e d  approx- 

imately $50,000.00 worth of e l e c t r o p l a t i n g  equipment and a r e  i n  t h e  

process of educat ing t h e i r  employees t o  opera te  t h i s  machinery. A 

search was done i n  STAR and IAA, and t h i r t e e n  (13) a b s t r a c t s  w e r e  

found tha t  were p e r t i n e n t  t o  the sub jec t .  They a r e  bui ld ing  t h e i r  

t r a i n i n g  program based on t h i s  information. 

1 1 7 ,  Problem - To determine t h e  l a t e s t  information r e l a t i v e  

t o  numerically cor i t rol led machine t o o l s .  

Solu t ion  - The f i r m  i s  i n  the p rec i s ion  machine work 

business .  A t  the present  t i m e ,  they have subcont rac ts  with major 

firms. They have r ecen t ly  secured a government loan t o  expand 

t h e i r  f ac i l i t i es .  They have purchased approximately $250,000.00 
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worth of new machine too l s  i n  t h e  pas t  y e a r ,  During t h e i r  r a p i d  

expansion, t r a i n i n g  personnel has become a problem, The personnel  

they had i n  t he  past  year w e r e  acquainted w i t h  the standard type  

machine too l s ;  b u t  during t h e  expansion, severa l  p i e c e s  of sophis -  

t i c a t e d  machinery have been purchased. The company asked TUSC for 

any information t h e y  might u se  i n  educat ing t h e i r  machine t oo l  

ope ra to r s .  An i n d u s t r i a l  app l i ca t ion  report was obtained and was 

sen t  t o  t h e  company. The r e p o r t  was Y-1579, "Automat i c  Tool Set- 

t i n g  fo r  Numerically Control led Machines. '' T h i s  report dea l s  

d i r e c t l y  w i t h  numberically con t ro l l ed  and automatic t o o l  s e t t i n g s .  

The purpose of the repor t  w a s  t o  aid machine t o o l  ope ra to r s  w i t h  

an automatic system of t o o l  s e t t i n g  which could be in t eg ra t ed  i n t o  

the over  a l l  s t a t e - o f  - the-ar t  of numberically c o n t r o l l e d  equipment. 

The company i n d i c a t e s  i t  h a s  been  q u i t e  u s e f u l  i n  t h e i r  t r a i n i n g  

program. 

118. Problem - A l o c a l  r a d i o  s t a t i o n  des i red  l a t e s t  i n f o r -  

mation concerning F M  s t e r e o  broadcast ing.  The s t a t i o n  i s  cons ider -  

ing i n s t a l l i n g  t h i s  k i n d  of equipment. 

Solu t ion  - Tech Br i e f  65-10055, "FM O s c i l l a t o r  U s e s  

Tetrode T r a n s i s t o r ,  " along w i t h  the back-up package, was provided 

t o  t h e  c l i e n t .  H e  h a s  ind ica t ed  t h a t  the information i s  e x a c t l y  

what i s  needed i n  order  t o  make a dec i s ion  a s  t o  the i n s t a l l a t i o n  

of t h e  equipment. 

119. Problem - To f i n d  information on types and uses of 

explos ives  i n  t h e  U. S.  

Solu t ion  - This company is engaged i n  mining and pro- 

cess ing  dolomite products.  During t h e  i n i t i a l  phase of the 
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opera t ion ,  t h e  m a t e r i a l  must be b la s t ed  wi th  explos ives  i n  o r d e r  

t o  render  it s m a l l  enough t o  run through hammer-mills f o r  pulver-  

i z ing ,  The company had t r i e d  severa l  sources  f o r  t h i s  information 

and had no t  been able t o  o b t a i n  what t h e y  needed. A search of t h e  

NASA f i l e  did n o t  provide t h e  necessary information. The next  

step was t o  c o n t a c t  t h e  I n s t i t u t e  of Makers of Explosives i n  New 

York who provided the necessary information. TUSC performed a 

valuable  switching se rv ice  which allowed s o l u t i o n  of t h i s  c l i e n t '  s 

problem. 

120. Problem - To o b t a i n  general  information on u t i l i z a t i o n  

of soybean products.  

Solu t ion  - T h i s  c l i e n t  asked for  any information on 

processing and u t i l i z a t i o n  of  ed ib le  soybean products .  He feels 

t h a t  soybeans a r e  n o t  being u t i l i z e d  as ex tens ive ly  as they should 

i n  t h i s  region. Soybeans are becoming a major a g r i c u l t u r a l  product  

i n  southeas te rn  Oklahoma. The c l i e n t  (who i s  an a c t i v e ,  ordained 

m i n i s t e r )  i n h e r i t e d  a sausage processing p l a n t  t h a t  belonged t o  h i s  

l a t e  f a t h e r  and i s  faced wi th  managing the operat ion.  He is look- 

ing i n t o  the  p o s s i b i l i t i e s  of u t i l i z i n g  soybean products  as  an 

a d d i t i v e  t o  sausage. TUSC searched the NASA l i t e r a t u r e  but found 

nothing on soybeans. A search of open l i t e r a t u r e  i n  t h e  SSC l i b r a r y  

uncovered a book, "Soybean Products" tha t  had much p e r t i n e n t  mater- 

i a l .  The c l i e n t  ind ica ted  t h a t  the  information s e n t  could be very 

valuable  t o  h i s  opera t ion  i n  the fu tu re .  

1 2 1 .  Problem - To o b t a i n  information p r o j e c t i n g  f u t u r e  av ia-  

t i o n  needs of the U. S. 
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Solu t ion  - The Di rec to r  of t h e  Aviation Program a t  South- 

e a s t e r n  S t a t e  College asked TUSC t o  look for  any information on 

f u t u r e  av ia t ion  needs i n  t h e  U, S. NASA repor t  N67-30464, "Aviation 

Forecasts :  F i s c a l  Years 1967-1977,'' w a s  r e t r i eved .  This f o r e c a s t  

dea ls  w i t h  f u t u r e  p i l o t  needs and a i r p o r t  f a c i l i t i e s  from t h e  pres- 

ent  t o  1977. The Southeastern Aviation Program h a s  been contacted 

by t h e  Federal  Aviat ion Agency i n  Washington t o  look i n t o  t h e  pos- 

s i b i l i t i e s  of conducting an a i r  space c o n t r o l l e r  school i n  conjunc- 

t i on  w i t h  the a v i a t i o n  school.  Requirements fo r  e n t r y  i n t o  the 

c o n t r o l l e r  school a r e  very r i g i d .  A s t u d e n t  en te r ing  t h e  program 

must  e i t h e r  have or obtain a p r i v a t e  and commercial p i l o t ' s  l i c e n s e  

with an instrument r a t i n g .  The a i r  c o n t r o l l e r  program could be 

adapted q u i t e  s a t i s f a c t o r i l y  i n t o  the c o l l e g e  a v i a t i o n  program 

s i n c e  it o f f e r s  t h e  r a t i n g s  required fo r  t h e  c o n t r o l l e r  school.  

The  information contained i n  t h e  r epor t  w i l l  provide t h e  primary 

b a s i s  for  f u r t h e r  study r e l a t i v e  t9  e s t a b l i s h i n g  t h i s  school. 

1 2 2 .  Problem - To f i n d  information p ro jec t ing  f u t u r e  a v i a t i o n  

needs of the  U. S.  

Solu t ion  - T h i s  c l i e n t  i s  t h e  Chief Link I n s t r u c t o r  for  

a p r i v a t e  av ia t ion  t r a i n i n g  school. As a s i d e  bus iness ,  he has  a 

placement s e r v i c e  fo r  s tuden t s  who a re  e n t e r i n g  t h e  av ia t ion  f i e l d .  

Apparently, he has  done q u i t e  w e l l  w i t h  t h i s  bus iness  and h a s  ex- 

panded; bu t  he needs more f inanc ing  t o  take care of overhead. H e  

i s  c u r r e n t l y  w r i t i n g  a plan of act ion t o  propose t o  bankers o r  

o ther  f i n a n c i a l  i n s t i t u t i o n s  i n  order t o  get t h e  needed f inances .  

NASA report N67-30464 was s e n t  to t h e  c l i e n t .  H e  ind ica ted  t h i s  

r epor t  would be h e l p f u l  i n  w r i t i n g  h i s  p l an .  
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123 .  Problem - To provide information through h igh  a l t i t u d e  

s l i d e s  and photographs. 

Solu t ion  - T h i s  c l i e n t  i s  an o i l  and g a s  l e a s e  broker 

i n  a d d i t i o n  t o  h i s  d u t i e s  a s  a Cathol ic  p r i e s t .  H e  viewed t h e  

s l i d e s  TUSC obtained from t h e  Technology Applicat ion Center a t  t h e  

Univers i ty  of New Mexico. Although h i s  examination i s  s t i l l  i n  a 

prel iminary s t age ,  he has ind ica t ed  tha t  the s l i d e s  have proven 

most valuable .  

124. Problem - What i s  the s ta te-of- the-ar t  on zirconium 

ch lo r ides?  (A p rofessor  a t  Southeastern needed t h i s  i n  h i s  own 

research a c t i v i t y . )  

Solu t ion  - Professor  Walker h a s  been doing advanced 

research on zirconium chlor ides .  The aspect of t h e  subjec t  i n  

which he was most i n t e r e s t e d  was beyond t h e  c a p a b i l i t y  of t h e  

Cen te r ' s  personnel.  Consequently, he  was burdened w i t h  approxi- 

mately 170 a b s t r a c t s .  From t h e s e  a b s t r a c t s  he s e l e c t e d  f i v e  ( 5 )  

documents, AD 619244, N66-14998, N66-18751, N63-11027, and N65-16381. 

He was p l e  d and a b i t  embarrassed t o  f i n d  t h a t  one of t h e  ab- 

s t r a c t s  r e f e r r e d  t o  an a r t i c l e  i n  a t w o  yea r  old chemical j o u r n a l  

t h a t  he had i n  h i s  own l i b r a r y .  One of documents, N66-14998, 

he descr ibed  as being  t h e  exact aniwer t o  h i s  m a r c h ,  Mr. Walker 

descr ibed our s e rv im i n  t h i s  manner: "The Center has  a l i b r a r y  

t h a t  c a n ' t  be found, t o  my knowledge, i n  t h i s  a rea  o f  Oklahoma, f o r  

t h a t  m a t t e r ,  it c a n ' t  be found i n  Oklahoma. This l i b r a r y  and s t a f f  

o f f e r s  an invaluable  too l  t o  t h e  co l lege  personnel of t h i s  reg ion .  

I have ta lked  t o  p ro fes so r s  i n  other  colleges about t h i s  s e r v i c e  i n  

the i n t e r e s t  of TUSC expanding t o  o ther  co l l ege  campuses. The 
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expansion w i l l  be easy because there is a genuine need fo r  i t ,"  

1 2 5 ,  Problem - Bow can minute q u a n t i t i e s  of l i q u i d s  be i n j e c -  

ted  i n t o  a high p res su re  f l o w  of  a d i s s i m i l a r  l i q u i d ?  

Solu t ion  - The c l i e n t  did n o t  know when he submitted t h e  

reques t  t h a t  there were "off-the-shelf  I' metering devices  t h a t  would 

meet h i s  requirements.  A s e a r c h  of NASA l i t e r a t u r e  was made b u t  

produced l i t t l e  t ha t  would be of  use  t o  an "in-production' '  p rocess .  

We checked our open l i t e r a t u r e  and found seve ra l  'advert isements  and 

brochures dep ic t ing  s u i t a b l e  metering pumps. The c l i e n t  was a b l e  

t o  s o l v e  h i s  problem with t h i s  information. 

126 .  Problem - The c l i e n t  i s  e s t a b l i s h i n g  an ~ ~ ~ c ~ ~ ~ ~ ~ ~ t i n ~  

seve ra l  thousand d o l l a r s .  

The c l i e n t  i n  t h i s  case is e s t a b l i s h i n g  an e l e c t r o p l a t i n g  

shop designed t o  t r i p l e  p l a t e  l a r g e  automobile p a r t s  f o r  an t ique  

and classic automobile e n t h u s i a s t s  over a seve ra l  s t a t e  area.  This  

type of  p l a t i n g  employs t h r e e  ( 3 )  meta ls  (copper, n i c k e l ,  and 

chrome) with t h e  chrome l a y e r  having a th ickness  of t e n  t o  twenty- 

thousandths of an inch.  Most commercial p l a t i n g  shops dea l ing  i n  

auto par ts  p l a t i n g  use only n i c k e l  and chrome, w i th  the chrome 

" f l a s h  p la ted"  t o  a th ickness  of only t w o  or three-thousandths of 
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an inch ,  The f l a s h  p l a t i n g  i s  no t  acceptab le  t o  t h e  ant ique and 

c l a s s i c  auto e n t h u s i a s t s ,  

The  c l i e n t  h a s  a s tanding order from one automobile museum and 

seve ra l  automobile c lubs  i n  Oklahoma C i t y ,  Tulsa,  and Dallas for  

a l l  t h e i r  p l a t i n g  work. Their demands for  q u a l i t y  a r e  extremely 

high. I n  view of  t h i s ,  a q u a l i t y  p l a t i n g  w i l l  a t t r a c t  more cus to -  

mers; b u t  one poor q u a l i t y  job w i l l  p o s s i b l y  cos t  the c l i e n t  s e v e r a l  

good customers. Contamination con t ro l  and p l a t i n g  techniques de- 

veloped through NASA research are t h e r e f o r e  q u i t e  important and use- 

f u l  t o  t h i s  c l i e n t .  

The i n i t i a l  cost fo r  materials and equipment w h i c h  t h e  c l i e n t  

i s  us ing  i s  approximately $8,000.00. A major p a r t  of t h i s  c o s t  i s  

the three chemical s o l u t i o n s ,  The tank of  n icke l  s o l u t i o n  a lone  

c o s t s  nea r ly  $2,000.00. I f  contamination i s  avoided, these so lu -  

t i o n s  need never be changed completely. Per iodic  replenishment i s  

a l l  t h a t  i s  requi red .  

The c l i e n t  has s t a t e d  t h a t  the  material provided him by TUSC 

w i l l  con t r ibu te  s i g n i f i c a n t l y  t o  h i s  effor ts  in  t w o  ways. The NASA 

o r i g i n a t e d  techniques of meta l  c leaning and p repa ra t ion  w i l l  h e l p  

avoid contamination which could a t  one t i m e  r u i n  t w o  t o  s i x  thousand 

d o l l a r s  worth of so lu t ion .  I n  addi t ion ,  t h e  same methods w i l l  re- 

s u l t  i n  a higher q u a l i t y  p l a t i n g  which should prove more a t t r a c t i v e  

t o  a type  of customer who i s  very hard t o  p lease ,  

The above r e p o r t i n g  of s p e c i f i c  t r a n s f e r s  p o i n t s  t o  t h e  

breadth of t h e  c l i e n t e l e  being exposed t o  TUSC t e c h n i c a l  informa- 

t i o n  se rv ices .  One would n o t  normally expect m i n i s t e r s  or p r i e s t s  
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t o  be p o t e n t i a l  c l i e n t s  for  technology t r ans fe r ;  however, TUSC 

experience i n d i c a t e s  t h a t  there a r e  except ions ,  

The u t i l i t y  company project which w a s  r e f e r r e d  t o  i n  Q u a r t e r l y  

S t a t u s  Reports 9 and 1 0  is cont inuing b u t  i s  making less than  sat-  

isfactory progress .  It appears  t h a t  an  a d d i t i o n a l  educa t iona l  

e f f o r t  aimed a t  the company's i n d u s t r i a l  engineers  w i l l  be neces- 

sary.  Only t w o  (2) r eques t s  for  a d d i t i o n a l  information have been 

rece ived  t o  da t e .  A thorough i n v e s t i g a t i o n  of t h i s  a c t i v i t y  i s  i n  

process  i n  order  t o  r e c t i f y  t h e  s i t u a t i o n ,  i f  p o s s i b l e .  

Economic Data and Research Se rv ices  

TUSC B u l l e t i n  #5, Employment Chanqes by Indus t ry  i n  Oklahoma 

from 1940-1960, by Professor  Warren, A s s i s t a n t  Director and Regional 

Economist of TUSC, has  been received from t h e  p r i n t e r  and d i s t r i b -  

uted t o  seve ra l  hundred i n t e r e s t e d  persons.  The a n a l y s i s  done i n  

t h i s  w o r k  w i l l  be u s e f u l  i n  TUSC's f u t u r e  e f f o r t s  aimed a t  measur- 

ing t h e  impact of t h e  C e n t e r .  Addi t iona l ly ,  p u b l i c a t i o n  of t h i s  

e f f o r t  added s i g n i f i c a n t l y  t o  t h e  growing body of knowledge r e l a t i n g  

t o  t h e  economic problems of Oklahoma. B u l l e t i n s  #3, #4, and #S 

have been addressed t o  s e l e c t e d  economic problems r e l a t i n g  t o  t h e  

economic growth of Oklahoma and have a s s i s t e d  i n  e s t a b l i s h i n g  TUSC 

as  a t r u s t e d  source  of information and expertise i n  t h e  f i e l d  of 

r eg iona l  economic development. Such a r e p u t a t i o n  i s  q u i t e  impor tan t  

t o  t h e  t o t a l  TUSC program. 

During the  q u a r t e r ,  t h e  volume which updates the previous ly  

publ ished TUSC pro f i l e  da ta  was d i s t r i b u t e d  t o  a l l  w h o  held se t s  of 
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the o r i g i n a l  volumes. The new volume, Human and Mate r i a l  Resources 

of (Atoka, Bryan, Car te r ,  Choctaw, Coal, Haskell ,  Johnston, Latimer,  

LeFlore,  Love, McCurtain, McIntosh, Marshal l ,  Murray, P i t t sbu rg ,  

Pushmataha, and Sequoyah) County - A P r o f i l e  f o r  Growth and Develop- 

ment (Supplement l), along w i t h  a s h o r t e r  supplement updating t h e  

source notes ,  was s e n t  t o  s e v e r a l  hundred users .  

General Center Functions 

A request  f r o m  the Oklahoma Governor 's  o f f i c e  allowed TUSC t o  

combine i t s  c a p a b i l i t i e s  i n  t h e  f i e l d s  of technology and economic 

data  i n  a p r a c t i c a l  response.  The Governor 's  a s s i s t a n t  fo r  i n -  

d u s t r i a l  development required t echn ica l  information r e l a t i n g  t o  

t h e  l a t e s t  manufacturing methods used i n  t h e  f ibe r  g l a s s  i n d u s t r y  

along wi th  information regard ing  l o c a t i o n s  of necessary raw mater- 

i a l  d e p o s i t s  i n  Oklahoma. TUSC was a b l e  t o  provide t h i s  d a t a  i n  

a s h o r t  period of t ime. There i s  a p o s s i b i l i t y  t h a t  a new Okla- 

homa indus t ry  may come i n t o  being,  p a r t i a l l y  from our  e f f o r t s .  

On 5 October 1967, TUSC presented a program on the campus of 

Grayson County College,  Sherman, Texas. The i n v i t a t i o n  t o  make 

t h i s  p re sen ta t ion  came from t h e  p re s iden t  of t h a t  i n s t i t u t i o n ,  a s  

a r e s u l t  of t h e  work of D r .  A. E. Shearer ,  former Southeastern 

p re s iden t  c u r r e n t l y  serving a s  a consul tan t  t o  t h e  Grayson County 

College.  Attendees a t  the  meeting included f a c u l t y  members and 

se l ec t ed  f r i e n d s  from the i n d u s t r i a l  community of t h a t  area.  The 

TUSC program was aimed a t  introducing the NASA TU program t o  t h e  

audience. TUSC d i d  not a c t i v e l y  seek new i n d u s t r i a l  c l i e n t s  from 

14 



among t h e  group. However, s e v e r a l  i n q u i r i e s  have been received 

from bo th  f a c u l t y  members and indus t ry  r e p r e s e n t a t i v e s ,  Also, 

f a c u l t y  members have guided some of t h e i r  super ior  s tuden t s  i n  t h e  

use of  TUSC f a c i l i t i e s .  

On 19 November 1967 t h e  TUSC s t a f f  presented a program t o  t h e  

Arkoma Chapter of  t h e  American Petroleum I n s t i t u t e .  Twenty-f i v e  

( 2 5 )  m e m b e r s  of the chapter attended t h e  meeting. The TUSC pro- 

gram was s t ruc tu red  t o  in t roduce  the NASA TU program and t o  g i v e  

s p e c i f i c  examples of technology which might be u s e f u l  t o  t h e  o i l  

indus t ry .  The p re sen ta t ion  was well received:  however, t o  d a t e  no 

a c t i v e  c l i e n t s  can be a t t r i b u t e d  t o  t h i s  meeting. 

On 2 3  October 1967 D r .  Zink spoke t o  t h e  Engineering Soc ie ty  

of Tu l sa  regarding t h e  NASA TU program wi th  s p e c i f i c  re ference  t o  

the TUSC p ro jec t .  T h i s  group of  some t h i r t y  (30) engineers  had 

previous ly  heard p resen ta t ions  from an ARAC s t a f f  member and from 

a NASA r e p r e s e n t a t i v e  i n  Tulsa .  They w e r e  a s t imu la t ing  audience 

because of t h e i r  i n t e r e s t  i n  and knowledge of t h e  program. 

I n  December, D r .  Zink appeared on a l o c a l  educa t iona l  TV 

s t a t i o n  and explained the role  of TUSC i n  t h e  economic development 

of southeas te rn  Oklahoma. 

On 16 November 1967 D r .  Zink appeared on a program a t  Baylor 

Univers i ty ,  Waco, Texas, sponsored by the Texas S t a t e  Technical 

Serv ices  a c t i v i t y  and the Small B u s i n e s s  Administration. The pro- 

gram was an a l l  day a f f a i r  f o r  small businessmen designed t o  

acquaint .  them w i t h  a v a i l a b l e  t echn ica l  information se rv ices .  

Representat ives  of severa l  governmental agencies w e r e  p resent .  

D r .  Zink appeared a s  a member of one of  the panel d i scuss ion  groups.  
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Some 150 persons attended: approximately one ha l f  of these  regre- 

sented t h e  business  community, (The i n v i t a t i o n  t o  appear on t h i s  

program came through a working contact  w i t h  the S m a l l  Business 

Administration, Da l l a s .  ) 

TUSC S t a f f  

D r .  Jerold J. Morgan, a s s o c i a t e  p ro fes so r  of account ing  i n  

the Oklahoma S t a t e  Universi ty  College of Business h a s  been added 

t o  t h e  consul tan t  s t a f f .  D r .  Morgan w i l l  be p r imar i ly  concerned 

w i t h  a s s i s t i n g  t h e  d i r e c t o r  i n  devis ing new, more e f f i c i e n t  man- 

agement t o o l s .  

M r s .  Velma Dittmar began he r  d u t i e s  a s  Administrative 

Ass i s t an t  i n  October. 

Specific Report R e l a t i n s  t o  Statement of  Work i n  NSR 37-004-006 

The following i s  a r e p o r t  r e l a t i n g  d i r e c t l y  t o  s p e c i f i c  

p r o j e c t s  s t a t e d  i n  t h e  work statement of  NSR 37-004-006. Numbers 

below are those used i n  t he  con t r ac t .  

1. All previous  sec t ions  of t h i s  Q u a r t e r l y  S t a t u s  Report 

r e l a t e  t o  t h i s  work s ta tement .  

2. No a d d i t i o n a l  seminars were h e l d  during t h e  qua r t e r .  

Plans a r e  underway t o  hold t h e  fourth seminar during l a t e  February 

or e a r l y  March, 1968. The conclusion has been reached t h a t  th i s  

kind of a c t i v i t y  may not be a s i g n i f i c a n t l y  usefu l  mechanism i n  

the  process of technology t r a n s f e r .  As TUSC has used it, it  may 
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be an important f i r s t  step i n  acquain t ing  p o t e n t i a l  c l i e n t s  w i t h  

technology u t i l i z a t i o n ;  however, t he re  may be more e f f e c t i v e  means 

of do ing  t h a t .  

3 .  I n  Q u a r t e r l y  S t a t u s  Report N o .  9 ,  r e f e rence  w a s  made t o  

a seminar planned for  November i n  coopera t ion  w i t h  the Oklahoma 

Techni.ca1 Serv ices  Program. It  was necessa ry  t o  postpone t h i s  

seminar a second t i m e  due t o  complicat ions a t  t he  chamber of  

commerce i n  t h e  h o s t  c i t y .  Current  p l a n s  c a l l  f o r  schedul ing the  

seminar i n  February 1968. 

4.  The p r o j e c t  t o  s e r v i c e  c l i e n t s  o u t s i d e  t h e  seventeen (17) 

county a r e a  by m a i l  and te lephone continued during the q u a r t e r  

a t  a somewhat slower pace. Three ( 3 )  f i r m s  i n  the Oklahoma C i t y  

area w e r e  added, making a t o t a l  of e igh teen  (18) f i r m s  being 

served. Dur ing  t h i s  q u a r t e r ,  seven ( 7 )  r e t r o s p e c t i v e  searches  

were completed f o r  these  f i r m s .  Three ( 3 )  t r a n s f e r s ,  repor ted  i n  

t h e  f i rs t  r e p o r t ,  w e r e  t o  t h i s  group (numbers 105, 111, 1 2 5 ) .  I n  

order t o  f ind  o u t  h o w  the  information w e  provided t o  these f i r m s  

was used ,  i t  w a s  aga in  necessary  t o  p e r s o n a l l y  c o n t a c t  each one 

involved. Our p re l iminary  eva lua t ion  of t h i s  type of e f f o r t  would, 

a t  t h i s  po in t ,  be negat ive.  It appears t h a t ,  a t  l eas t  during t h e  

f i r s t  year of a c l i e n t ' s  d i a logue  with TUSC, a c e r t a i n  amount of 

personal ,  face-to-face c o n t a c t ,  i s  a b s o l u t e l y  necessary .  

5. The r e l a t i o n s h i p  w i t h  t h e  l a r g e  f i r m  has no t  been as 

a c t i v e  a s  the TUSC s t a f f  had des i red .  During the  q u a r t e r ,  t h e  

firm h a s  undergone an i n t e r n a l  r eo rgan iza t ion  a f f e c t i n g  the engi -  

neer ing department. A s  would be expected, t h i s  has  hampered o u r  

dialogue w i t h  t h e  f i r m .  TUSC completed, a t  t h e i r  r eques t ,  o n l y  
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two ( 2 )  r e t r o s p e c t i v e  and one (1) c u r r e n t  awareness searches dur ing  

the q u a r t e r .  They have given an i n d i c a t i o n  t h a t  t h e  information 

TUSC provided w i l l  r e s u l t  i n  a t o t a l l y  new product t o  be placed on 

the market i n  t h e  summer. The company appears t o  have g r e a t  con- 

f idence i n  the new product and a t t r i b u t e s  a s i g n i f i c a n t  saving i n  

engineering man hour s  t o  t h e  information TUSC provided. TUSC needs 

a d d i t i o n a l ,  more s p e c i f i c  information about t h i s  product  and i s  

at tempting t o  o b t a i n  it. 

6.  During t h e  qua r t e r  WSC provided two ( 2 )  r e t r o s p e c t i v e  

searches t o  o the r  i n s t i t u t i o n s  engaged i n  t h e  Oklahoma S t a t e  Tech- 

n i c a l  Services  program. T h e  OSTS program continues t o  move very  

slowly, although prospects  for  improvement appear somewhat br ighter .  

Besides t h e  f i e l d  man working ou t  of Southeastern S ta te  College 

and ope ra t ing  wi th  TUSC cooperation, there i s  only one (1) o t h e r  

man covering t h e  s t a t e .  

7 .  Ac t iv i ty  i n  providing se rv ices  of the TUSC information 

center  t o  f a c u l t y  members a t  var ious i n s t i t u t i o n s  continued t o  in -  

crease.  Twenty-two (22) f a c u l t y  members a t  s i x  (6)  i n s t i t u t i o n s  

have been served. During t h i s  q u a r t e r ,  e i g h t  (8) r e t r o s p e c t i v e  

searches were provided t o  f a c u l t y  u s e r s .  Our e f f o r t s  t o  o b t a i n  

an o b j e c t i v e  eva lua t ion  of t h i s  s e rv i ce  have not y e t  borne f r u i t .  

Faculty members appear somewhat h e s i t a n t  t o  descr ibe  t h e  u s e s  t o  

which they  put the information, This problem is  be ing  pursued. 

8. A s  mentioned previous ly  i n  t h i s  r e p o r t ,  t h e  major p o r t i o n  

of the updating of t h e  r eg iona l  economic d a t a  volumes has  been 

completed. For t h a t  reason, support  f o r  t h e  graduate  s tudent  

working on the p r o j e c t  has been decreased by one-half .  There i s  
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important work remaining i n  t h i s  area: b u t  due t o  l i m i t a t i o n  of  

resources ,  it w i l l  proceed slowly, 

9. A c t i v i t y  i n  support  of  the  Oklahoma S t a t e  Univers i ty  

p i l o t  p r o j e c t  decreased. TUSC provided f i v e  (5)  microf iche and 

th ree  ( 3 )  r e p o r t s  for  t h a t  e f f o r t .  

10. L i t t l e  s e r v i c e  was provided t o  t h e  co l lege  av ia t ion  

program during the qua r t e r .  A s  p rev ious ly  mentioned i n  t h i s  re- 

po r t ,  cons ide ra t ion  is being given t o  expanding t h i s  program t o  

include a i r  c o n t r o l l e r  t r a i n i n g .  T'USC h a s  provided t echn ica l  

information f o r  t h a t  endeavor. 

11. N o  d i r e c t  e f f o r t s  w e r e  expended i n  cooperat ion w i t h  

o rganiza t ions  ope ra t ing  under t h e  Public Works and Economic 

Development A c t  of 1965. 
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